1/3,AB/1 

DIALOG (R) File 351:Derwent WPI 
(c) 2003 Thomson Derwent . All rts. reserv 



008836028 

WPI Acc No: 1991-340045/199146 
XRAM Acc No: C91-146846 
XRPX Acc No: N91--260492 

Efficient photovoltaic cell for solar energy conversion - having titanium 

dioxide layer coated with photosensitive dye In contact with redox 

electrolyte system 
Patent Assignee: GRAETZEL M (GRAE-I) ; ECOLE POYTECHNIQUE FED LAUSANNE 

(ECOL-N) ; ECOLE POLYTECHNIQUE FEDERALS LAUSANNE (ECOL-N) 
Inventor: GRAETZEL M; NA2EERUDDIN M K; OREGAN B; NAZEERUDDIN M; O ' REGAN B; 

NAZEERUDDI M 
Number of Coiintries: 018 Number of Patents: Oil 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


* KiiTd 


Date 


Week 


WO 


9116719 


A 


19911031 










199146 


AU 


9177483 


A 


19911111 










199207 


EP 


525070 


Al 


19930203 


EP 


91908382 


A 


19910417 


199305 










WO 


91EP734 


A 


19910417 




JP 


5504023 


W 


19930624 


JP 


91507923 


A 


19910417 


199330 










WO 


91EP734 


A 


19910417 




AU 


650878 


B 


19940707 


AU 


9177483 


A 


19910417 


199431 


US 


5350644 


A 


19940927 


WO 


91EP734 


A 


19910417 


199438 










US 


92941073 


A 


19921015 




WO 


9116719 


A3 


19920123 


WO 


91EP734 


-A 


19910417 


199510 


EP 


525070 


Bl 


19951220 


EP 


91908382 


7\ "■II 


19910417 


199604 










WO 


91EP734 




19910417 




DE 


69115688 


E 


19960201 


DE 


615688 


A 


19910417 


199610 










EP 


91908382 


A 


19910417 












WO 


91EP734 


A 


19910417 




JP 


96015097 


B2 


19960214 


JP 


91507923 


A 


19910417 


199611 










WO 


91EP734 


A 


19910417 




ES 


2080313 


T3 


19960201 


EP 


91908382 


A 


19910417 


199612 



Priority Applications (No Type Date) : GB 9024831 A 19901115; GB 908512 A 

19900417 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
WO 9116719 A 

Designated States (National) : AU JP KR US 

Designated States (Regional) : AT BE CH DE DK ES FR GB GR IT LU NL SE 
EP 525070 Al E 37 HOlG-009/20 Based on patent WO 9116719 

Designated States (Regional) : AT BE CH DE ES FR GB IT LI NL SE 
JP 5504023 W 16 HOlM-014/00 Based on patent WO 9116719 

AU 650878 B HOlL-031/032 Previous Publ . patent AU 9177483 

Based on .patent WO 9116719 
US 5350644 A 11 HOlM-006/36 Based on.^tent WO 9116719 

EP 525070 Bl E 18 HOlG-009/20 Based on-patent WO 9116719 

Designated States (Regional) : AT BE CH DE ES FR GB IT LI NL SE 
DE 69115688 E HOlG-009/20 Based on patent EP 525070 

Based on patent WO 9116719 
JP 96015097 B2 12 HOlM-014/OO Based on patent JP 5504023 

Based on patent WO 9116719 
ES 2080313 T3 HOlG-009/20 Based on patent EP 525070 



Abstract (Basic) : WO 9116719 A 

A photovoltaic cell comprises a light -transmitting electrically 
conductive layer deposited on a glass plate or a transparent polymer 
sheet to which one or more pref . porous high surface-area Ti dioxide 
(Ti02) layers have been applied. The Iast-Ti02 layer (and opt. also the 
second from last and third from last layers) is doped with a metal ion 
from a divalent or trivalent metal. 

USE/ADVANTAGE - Provides efficient solar energy cell, having 
higher efficiency than Si -based solar cell, and is able to convert 
diffuse light more efficiently. Can be irradiated from either side or 
both sides. Invented cell operates as a majority carrier device so that 
cell voltage depends less strongly on intensity of impinging light. 

Dwg. 1/1 

Abstract (Equivalent) : EP 525070 B 

A solar-light-responsive photovoltaic cell comprising a first 
electrode (4, 5, 6, 7) including (i) a light transmitting electrically 
conductive layer (6) deposited on a gl^ss plate (7) or a transparent 
polymer sheet; (ii) at least one porous high surface area titanium 
dioxide layer (5) applied to said light transmitting electrically 
conductive layer (6) ; (iii) a dopant applied to at least the outermost 
titanium dioxide layer, said dopant being selected from a divalent 
metal ion, trivalent metal ion and boron; and (iv) a photosensitiser 
(4) applied to the dopant -containing Ti02 layer (5) , said 
photosensitiser being attached to the Ti02 layer by means of 
interlocking groups, said interlocking groups being selected from 
carboxylate groups, cyano groups, phosphate groups and chelating groups 
with pi -conducting character selected from oximes, dioximes, hydroxy 
quinolines, salicylates and alpha-keto-enoiates . 
Dwg. 1/1 

Abstract (Equivalent) : US 5350644 A 

Solar- light -responsive photovoltaic cell conprises a first 
electrode comprising (i) a light transmitting electrically conductive 
layer deposited on a glass plate or transparent polymer sheet; (ii) at 
least one porous, high surface area Ti02 layer applied to (i) ; (iii) a 
dopant selected from divalent or trivalent metal ions and B, applied to 
the outermost Ti02 layer and opt. to the 2nd and 3rd outermost layers; 
and (iv) a photosensitiser (O) applied to the dopant-contg . Ti02 layer, 
attached to the layer by interlocking gps . selected from carboxylate, 
CN, phosphate gps,, and chelating gps. with conducting character 
selected from (di) oximes, hydroxy quinolines, salicylates and 
alpha-keto-enolates . The cell further comprises a second electrode and 
a means for permitting the output of an electrical current generated by 
the cell. 

The photosensitiser is selected from e.g. (MCla) (Lg) (X)), where M = 
Ru, Os or Fe; La = e.g. opt. substd. 2 , 2 • -bipyridyl by 1 or 2 C02H 
gps.; opt. substd. 2 , 2 ' -bicjuinoline by 1 or 2 carboxy gps.; Lg = e.g. 
terpyridyl, opt. substd. phenyl by C02H and dicarboxypyridine; andx = 
halo, H20, CN, prim, and sec. alkylamine, and/or pyridine. 

ADVANTAGE - The photosensit ising dyes .^i^n be coated on Ti02 films 
rendering such devices effective in the conversion of visible light to 
electrical energy. 

Dwg. 0/1 
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